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54LVQ/74LVQ02

Low Voltage Quad 2-Input NOR Gate

General Description Features

The 'LVQ02 contains four, 2-input NOR gates. B |deal for low power/low nolse 3.3V applications

m Guaranteed simultaneous switching nolse level and
dynamic threshold performance

m Guaranteed pin-to-pin skew AC performance

0 Guaranteed Incident wave switching Into 750

Ordering Code: ses section s

Logic Symbol ' Connection Diagrams
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Absolute Maximum Ratings (ote 1) Recommended Operating 2
It Military/Aerospace specified devices are required, Conditions (Y]
please contact the National Semiconductor Sales Su
pply Voltage (Vo)
Office/Distributors for availability and specifications. LVa 3.0Vto 3.6V
Eléprly \iog_aie (ZCC) 0 —0.5Vto +7.0V Input Voltage (V) 0VtoVeo
nput Diode Current (|,
V)= —0.5V —20 mA Output.Voltage (Vo) 0VitoVeo
V| = Vgg + 0.5V +20mA Opera\t}r&g Temperature (Tp) o o
74L —40°C to +85°
DC Input Volt'age (\')} —0.5Vto Vg + 0.5V 54LVQ —55°C to +125°C
DG Output Diode Current (lok) Minimum Input Edge Rate (AV/At)
Vo = —0.5V —20 mA Vi from 0.8V to 2.0V
Vo = Vg + 0.5V +20mA IN from .SV 1o &
0 Vce @ 3.0V 125 mV/ns
DC Output Voltage (Vo) —0.5Vto Vg + 0.5V
DC Output Source
or Sink Gurrent (lo) +50 mA
DC Vg or Ground Current
per Output Pin (Icc or Ignp) +50 mA
Storage Temperature (TgTg) —65°C to +150°C
DC Latch-Up Source or
Sink Current £100 mA
Junction Temperature (T;)
cDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
1o the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperatwve, ard output/input foading variables, National does not recom-
mend operation of *LVQ circuits outside databook specifications.
DC Characteristics
74LVQ 54LVQ 74LVQ
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
W) —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High Level Vout = 0.1V
Input Voltage 30 18 20 20 20 v orVeg — 0.1V
ViL Maximum Low Level Vourt = 0.1V
Input Voltage 30 18 0.8 08 08 v orVgc — 0.1V
Von Minimum High Level | 3.0 | 2.99 2.9 29 2.9 V | lour = —50 pA
Output Voltage ® =
3.0 2.56 2.4 2.46 v | ViN=ViorVig
IloH = —12mA
VoL Maximum Low Level | 3.0 | 0.002 | 0.1 0.1 0.1 V| loyt = 50 pA
Output Voltage Wy =
3.0 0.36 05 0.4 v | VN = ViorVig
foL=12mA
N Maximum Input 36 +0.1 £1.0 £1.0 pa | Vi= Vee, GND
Leakage Current
*All outputs loaded; thresholds on input associated with output under test.
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DC Characteristics (continued) -

74LVQ 54LVQ | 74LVQ
Symbol Parameter Vee Ta = +25°C Ta= Ta= Units Conditions
V) . —55°C to +125°C | —40°C to +85°C
Typ | . Guaranteed Limits
loLp TMinimum Dynamic 3.6 36 mA |VoLp = 0.8V Max (Note 1)
lonp | Cutput Current 3.6 —25 mA |Voup = 2.0V Min (Note 1)
lcc Maximum Quiescent ; VIN = Vco
Supply Current 36 25 80 25 A or GND
VoLp Quu-::t Output . 33| o6 1.0 v (Notes 2 & 3)
Maximum Dynamic VoL )
VorLv Qt'u?t Output . asl —07| —1.0 v (Notes 2 & 3)
Minimum Dynamic Vo
VIHD MaX|mL.1m High Level 33| 17 20 ) v (Notes 2 & 4)
Dynamic Input Voltage
ViLp MaX|m1.1m Low Level 33| 17 08 . v (Notes 2 & 4)
Dynamic Input Voltage
‘tMaximum test duration 2.0 ms, one oufput loaded at a time.
Note 1: Incident wave switching on transmission lines with impedances as low as 75Q for lal temp range is gL d for 74LVQ.

Note 2: Worst case package.
Note 3; Max number of outputs defined as (n). Data Inputs are driven OV to 8.3V; one output at GND.

Note 4: Max number of Data Inputs {n) switching. (n — 1) Inputs switching OV to 3.3V. Input-under-test switching: 3,3V to threshold (Vi p). OV to threshold
(ViHp), f = 1 MHz,

AC Electrical Characteristics: seoc Section 1.2 for waveforms

74LVQ 54LVQ . 74LVQ
Ta = —55°C Ta = —40°C
* =
Symbol Parameter v&‘; Té‘ =-|5-: 5:? to +125°C to +85°C Units I;Ig
L p CL = 50 pF CL = 50 pF g
Min Typ Max [~ Min Max Min Max
tpLH Propagation Delay 3.3 1.5 5.0 75 [ 10 ~ 90 1.0 8.0 ns | 1.2-3,4
tpHL Propagation Delay 3.3 1.5 5.0 7.5 1.0 9.0 1.0 8.0 ns 1.2-3,4
tosHL, Output to Output Skew** : 1.2-19
tosiH. | Data to Output 3.3 1.0 1.6 1.6 ns

. *Voltage range is 3.3V 0.3V

**Skew Is defined as the absolute value of the difference b  the actual propagation delay for any two separate outputs of the same device. The specification
applies to any outputs switching in the same direction, either HIGH to LOW (tosHL) or LOW to HIGH (tos ). Parameter guaranteed by dssign.

Capacitance
Symbol Parameter Typ Units Conditions
Cin * | . Input Capacitance 4.5 pF Voo = 3.3V
Cpp (Nota 1) Power Dissipation Capacitance 20 pF Voo = 3.3V

Note 1: Cpp is measured at 10 MHz.
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